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A 5-year, pooled fund study with the Iowa, Minnesota, and Wisconsin
departments of transportation assessed the public’s perceptions of pavement
improvement strategies and developed thresholds of satisfaction using the
departments’ physical indices, such as pavement ride and condition on rural,
two-lane highways in the states. Approximately 3,600 drivers in the three
states were involved in the three phases of the project, which included 18
focus groups, 400 statewide surveys in each state, and 2,300 targeted
surveys across the three states. A multidisciplinary team from Marquette
University and a mass media survey lab conducted the studies. A summary of
focus group methods and purposes and a three-state summary of policy and
improvement issues are provided. More than 450 highway segments were
surveyed in Phase III, with input from 2,300 drivers through a two-step
recruitment and post-drive interview. Thresholds of International Roughness
Index and condition indices are summarized for the three states. The study
found a high degree of trust in the three departments of transportation and
public support for building longer-lasting pavements and minimizing delay. A
three-step methodology is recommended for other state studies. Physical data
thresholds using both public satisfaction and the agreement to improve are
presented for each state’s physical pavement indices (ride and condition).

In 1995, the Wisconsin Department of Transportation (WisDOT)
initiated a study called “The Public Perception of the Midwest’s
Pavements.” The Iowa DOT and the Minnesota DOT joined in a pooled
fund, three-phase, multiyear project. The problem statement indicated
that the departments wanted (a) to give a clear understanding of the
public’s perceptions of their respective highway pavements and (b) to
have a comprehensive customer input effort be undertaken.
The primary objective of the study was to seek systematic
customer input to improve the departments’ pavement improvement
policies by
•
•
•

Determining how drivers perceive the departments’ pavements
relative to comfort and convenience and related trade-offs,
Identifying other important pavement attributes and issues
specific to each department that had not been previously
considered, and
Determining relationships between perceptions and measured
pavement condition thresholds (including a general level of
winter tolerance in two of the states).

Secondary objectives were to provide a tool for systematic
customer input in the future and to provide information that can help
structure public information programs. The study was limited to rural,
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two-lane highways, which are the largest group of state highways in all
three states.

Background and Past Work on Establishing
Improvement Thresholds
Data on public perceptions of pavements date to the AASHO
Road Tests in the 1950s (1). A rating panel subjectively evaluated
sections of differing pavement types in Ottawa, Illinois, on a scale of
zero to five, and these evaluations were compared with objective
ratings obtained by a profilometer. Separate models for asphaltic
concrete (AC) and portland cement concrete (PCC) pavements were
developed to convert the profile data into the subjective rating (2).
Studies by the Indiana DOT (3), Colorado Department of
Highways (4), and Wisconsin DOT (5) are briefly discussed by Giese et
al. in this Record. The Wisconsin initiative for this study had its
foundation laid in this earlier work (5). Minnesota used a panel of
citizens in 1993 to help select a threshold of International Roughness
Index (IRI), but the results were not conclusive. Iowa had not
performed this type of work before. As such, both states joined to
support and achieve the objectives of this study.
In all the studies reported in the literature as of 1995, including
the AASHO road test (1), the sample sizes were small, regional and
classification differences were not considered, or statistical correlation
of physical data was absent. Hence, this study was to examine issues
not addressed in past research.
FHWA lent its support through the pooled fund and expressed
great interest in this type of study. FHWA’s National Quality Initiative,
launched in 1992, reported the results of its survey of the public’s
satisfaction with the nation’s highway system in 1996 (6). This was the
first nationwide customer telephone satisfaction survey. It was 18 min
long and reached more than 2,200 drivers (with a margin of error of
±2 percent). Major findings showed that 50 percent of the public was
satisfied overall with the nation’s highways, 34 percent was neutral,
and 16 percent was dissatisfied. Satisfaction was highest (55 percent)
in the North Central part of the United States. The study also assessed
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satisfaction with various aspects of the highway system, including
pavements, but no correlation of pavement satisfaction with physical
pavement indices was performed. No specific ride or distress
thresholds were established in the FHWA study (6).

Timing and Phasing of Research
A three-phase study was begun in 1996. Phase I (focus groups)
began in the last half of 1996, Phase II (statewide) surveys began in
the last half of 1997, and Phase III (targeted surveys) began in the
last half of 1999. The project was conducted as three independent
studies in each of the three states, with separate reports for each
phase. These reports with more detailed information are referenced
throughout this paper. Methodology is briefly summarized in the
interest of space. The three phases are best viewed as a funnel, with
each phase narrowing the scope of questioning and broadening the
sample size for statistical accuracy (7). The University of Wisconsin
Survey Research Lab (WSRL) conducted all survey work in all three
phases. A Marquette University multidisciplinary team included
expertise in psychology, statistics, mass media research, marketing,
and pavement management.

Phase I: Focus Groups
Before the telephone surveys were conducted, focus groups
were established to gain insight into the public’s perceptions of and
priorities for the condition of the Midwest’s rural, two-lane highways
(referred to as RTLH). Because regional differences in perceptions
were being explored, six focus groups were held in a different part of
each state. The focus groups ranged in size from 5 to 12 participants,
with the ideal number being 8 participants. In some states, half of the
participants were asked to drive a specific stretch of highway first.
Compensation was $50 for drivers and $35 for nondrivers. The total
number of participants was 162 in all states. These valuable sessions
raised many issues for the research team to address in the design and
conduct of the telephone surveys in Phase II.
It soon became obvious to focus group moderators and
researchers that segment identification would be difficult. Segments
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were long; between two cities some segments were not rural,
undivided, marked state highways. Many used local landmarks to
identify the beginnings and endings of segments, and these landmarks
were not in a state database.
Participants in all focus groups had a good understanding of
pavement defects but used a great variety of verbal and nonverbal
means to describe them. The focus group experience, therefore,
provided a great variety of communications terms (e.g., rutting,
grooves, tining) to help guide the design of the telephone surveys.
Participants were hard pressed to describe likes. Instead they focused
on the absence of defects or described an all-inclusive list of defects
(e.g., rutting, patching, bumps, and inadequate shoulders). Noise and
appearance were of minor concern to participants. When forced to pay
attention to the road surface rather than other activities they were
engaged in while driving, several people identified that a road needed
repair.
Participants were led through an exercise listing the relative
importance of features to be considered when prioritizing
improvements. Participants were asked to choose from a list of
difficult, forced choice options to better understand how they thought
different factors should be weighed in setting priorities. This had to do
with frequency of repairs, how long pavements lasted, and if highways
should be built to last longer. Some participants were skeptical about
government efficiency (and trust was raised as an issue). They
believed safety should come ahead of noise concerns, yet some
participants were quite concerned about road noise. Many could not
imagine a road that was patched yet rode well, but most believed the
resurfacing should only occur when the ride deteriorated.
At the very end of the focus group, participants were given a
number of stars and asked to place them adjacent to factors they had
identified as important when considering improvements. Because
safety was always number one, the team agreed to avoid safety terms
in the telephone survey and to address the relative importance of
pavement characteristics that contribute to safety and that are
understood by the public.
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Phase II: Statewide Surveys
Purpose and Survey Design
The Phase II survey was intended to assess perceptions and
opinions about improvements of RTLH in the three states; to assess
levels of satisfaction; and to determine differences in these levels
among regions, classes, and pavement types. In addition, questions
explained the expected wide difference in satisfaction among the
public found in surveys such as the one conducted.
The focus groups yielded a wealth of data to include in assessing
public perceptions and opinions about pavement improvements. The
inputs of approximately 30 researchers and staff were reflected in the
design of the survey. The survey included 90 questions plus
explanations. Copies of the surveys and details of the methodology are
available from each state department of transportation and are
included in the Phase II report for each state (8–10). The surveys
were identical (except for changes in the state names) in each state.
Participants were not compensated. At least 400 surveys were
completed in each state. Statewide surveys were completed in the last
half of 1997.

Phase II Results: Trust, Improvement Policy, and
Trade-Off Issues
There was surprising uniformity of results among the three
states on all the policy and trade-off questions. Wisconsin’s results
were described in a previous TRB paper (7). This paper deals briefly
with the uniformity of results among the states. The combined total
sample size is more than 1,200 respondents. All questions on these
subjects required a five-point, Likert-type scale of response (strongly
disagree, disagree, neutral, agree, and strongly agree). Because trust
was raised as an issue in the focus groups, it was included in both
general and specific terms. Trust was expected to be a factor in
satisfaction. Results showed a high degree of trust (see Phase III
results).
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Improvement trade-off responses were also uniform among the
states within the margin of error (±5 percent). In a series of questions
about longer-lasting pavements (which also came out of the focus
groups as an issue), approximately 82 percent of respondents thought
that longer-lasting pavements could be built. Among that 82 percent
(only this group was asked the following three questions related to
that topic), 96 percent agreed longer-lasting pavements should be
built, and 94 percent retained that agreement even when told it would
cost more. When asked how to pay for longer-lasting improvements,
respondents were given two choices: raise more funds or use available
funds and delay improvement on some roads, tolerating a poorer ride
on those roads. Approximately 74 percent in all states chose “raise
more funds.”
Respondents were given some construction choices on highways
they regularly drive, and again the responses were almost identical,
much closer (±1 percent) than the margin of error. Choices are
paraphrased here to be more concise. When asked to choose if drivers
preferred improving a 48-km (30-mi) stretch of RTLH by building a 16km (10-mi) section in each of three successive years and tolerating a
shorter delay each year or building all 48 km (30 mi) in 1 year with a
longer delay, approximately 63 percent chose the 48 km (30 mi) all at
once. When given two alternatives during construction, one that
caused a 30-min detour for drivers but lasted only 2 months or an
alternative lasting 6 months but with only a 10-min delay and no
detour, approximately 60 percent chose the shorter delay. When asked
two questions about reasonable and unreasonable travel time through
a 16-km (10-mi) long work zone that normally took about 12 min to
drive, about 66 percent thought a travel time between 20 and 23 min
was agreeable. When asked about reasonable and unreasonable speed
limits through an 89-km/h (55-mph) work zone, about 70 percent
agreed with a speed drop of less than 32 km/h (20 mph).
When given five improvement choices on which to spend limited
funding, the results were again uniform throughout the three states.
Approximately 54 percent chose “build longer lasting pavements” as
their top choice, 28 percent chose “fix bumpy pavements,” 10.5
percent chose “resurface patchy pavements,” 6 percent chose “reduce
construction delays,” and 1.5 percent chose “fix noisy pavements.”
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Phase II Thresholds of Satisfaction and Need for
Improvement
One of the major goals of this project was to develop thresholds
of satisfaction that would assist the state departments of
transportation in setting improvement policies that would reflect the
public’s opinion of what is a good pavement as opposed to when it
needs improvement. The three departments of transportation use ride,
surface condition, combinations of ride and condition, and rutting to
describe pavement quality.
Driver satisfaction with the condition of the pavement surface
has important policy implications, namely, what roughness and
distress levels are tolerated by the public? This question was
investigated by relating ride and condition indices to the cumulative
percent of respondents who agreed with each of the three “threshold”
statements related to satisfaction. The three statements are as
follows:
•
•

•

“I am satisfied with the pavement on this section of highway”
(“satisfied”),
“The pavement on this section of highway is better than most of
the sections of state highways I’ve driven in (state)” (“better”),
and
“The pavement on this stretch of highway should be improved”
(“improve”).

In this way, researchers could answer questions such as, “At what IRI
value might we expect that 70 percent of drivers would be satisfied
with a given stretch of highway?”
When reviewed in Phase II, the results were thought to be
biased by the self-selection of highway segments in Phase II by the
respondents. There was an oversampling of better highways and
insufficient sample size (which was anticipated) to determine if
differences existed by highway classification, pavement type, and
region. Hence, results in satisfaction thresholds were presented with
the caveat that they were biased because of the oversampling of
better highways. Because survey and analyses procedures were the
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same in both phases, the thresholds developed in Phase II will be
discussed with the Phase III results so that direct comparisons can be
made without duplication of narrative.
Direct correlations between physical indices and satisfaction
were relatively low (from a low of 0.11 to 0.38 for IRI, the highest
correlation of any physical index). Another Phase II conclusion was
that these direct correlations would improve in Phase III. These low
correlations indicated to the team that satisfaction had to be explained
as a complex, multivariate perception, because physical indices
explained less than 10 percent of the variance in satisfaction.
A psychological theory was needed, therefore, to explain the
relationship between physical pavement characteristics and variation
in driver satisfaction. That is, drivers may vary in their satisfaction
along the same stretch of pavement. To understand the relationship
between these physical pavement characteristics and driver
satisfaction, the team adapted relevant aspects of Fishbeins’s attitude
model and Ajzen’s theory of planned behavior. These are discussed in
detail in the Phase II reports in each state (8–10) and by Giese et al.
(this Record).

Phase III: Targeted Surveys For All Three States
Purpose of Phase III Surveys and Lessons Learned from
Phase II
The main objective for Phase III surveys was to develop
thresholds of pavement indices that would be useful to the state
departments of transportation in predicting public satisfaction and in
setting policy on when to improve a pavement. It was thought that the
thresholds obtained in Phase II were biased by the sample skew
toward better pavements and perhaps public sentiment and concern
about delay during construction.
The results of the Phase II surveys on mean pavement quality
indices for those satisfied were reviewed to determine any regional,
classification, or pavement type differences. If sample size was
insufficient, then a need for highway segments identified by the team
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with particular geographic, classification, or pavement type differences
was included in a revised Phase III work plan. This required a number
of cells (a cell is one pavement type in one region and in one
classification), each of which was to have a minimum of 100 responses
to be statistically valid. Different states expressed interests in what
was to be tested, with one state testing only one pavement type that
made up most of its RTLH system. Another state was not interested in
any collector differences, and the third state wanted to test for all
potential differences because Phase II data were inclusive. The key
was to ensure a sample size for each cell of at least 100.
Instead of highway segments being self-selected by respondents
(as in Phase II), in Phase III the state departments of transportation
each selected approximately 150 highway segments within a 10-min
drive of a city of population 500 or more. The departments of
transportation attempted to get a stratified sample, with pavement
quality varying from very good to very poor (or as poor as the system
contained). Each state furnished detailed information about the
beginning and end of each segment and in some cases the direction of
travel. This avoided the oversampling of good highways that occurred
in Phase II.
WSRL was again contracted to conduct the Phase III surveys.
This time, a two-step contact was planned. Participants were obtained
by random selection from telephone lists for each nearby city. They
were then recruited to drive a given segment of highway if they knew
where it was and could identify the beginning and end of the segment
and set a time (within 1 week) when they could be called for
completion of the survey. They were told that they would receive a
$10 stipend for full participation.
Details of Phase III questions and survey procedures are
contained in the Phase III reports for each state (11–13). The
response rate was 50 percent or more in each state. The $10 incentive
payment was considered decisive for being able to complete 2,300
surveys in 5 months in the three states. The average survey cost for
each completed Phase III survey was approximately $90, which
included all supervisory, equipment, and reporting costs and the
overhead of the survey agency.
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Threshold Results
When Phase III results were first reviewed, the similarity of
threshold results surprised the team. Although all states had results in
Phase III that were similar to Phase II, Iowa is used as an example of
data presentation. Figure 1 reveals this similarity. The graphs were
created from tables similar to Table 1 (explained later), only taken
from Iowa’s Phase III report (11).
Initially, analyses of variances with F-tests (for three variables)
and t-tests (for pairs) were conducted using the mean ride or distress
indices of those participants satisfied as the dependent variable and
the region, classification, or pavement type as the independent
variables. Then, the team applied judgment as to whether statistical
differences were practical differences. For example, in Wisconsin,
differences in IRI of 0.2 to 0.3 m/km were considered not practically
different. Likewise, differences in distress of as much as 10 points (on
a 0 to 100 quality scale in Wisconsin and Iowa) were considered not
practically different. In both cases, this strategy recognizes the
realities of the objective (ride) and subjective (distress) procedures. If
differences were found to be practical, then separate thresholds were
developed in Phase III.
The tables and graphs from the Phase II methodology were
based on use of the entire sample (as in Figure 1). Therefore it showed
the true percentage of those who were “satisfied” versus those who
agreed with “Improve.” However, because the sample was stratified in
Phase III, with pavements in poor quality approximately equal to those
in good or very good quality, and because Phase III results paralleled
those of Phase II with greater accuracy, other approaches to
interpreting the data were used. Satisfaction for IRI ranged from those
“satisfied” with an IRI as poor as approximately 3.3 to an IRI as good
as 0.7 (estimated values).
Similar variations existed in the range of respondents who
agreed that pavements should be improved. In Phase III, however,
the sample size was much larger, making a separate analysis of each
question by pavement type and other differences possible using just
the portion of the sample that strongly agreed or agreed with the
Transportation Research Record, Vol. 1769 (2001): pg. 11-19. DOI. This article is © National Academy of Sciences and
permission has been granted for this version to appear in e-Publications@Marquette. National Academy of Sciences does
not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission
from National Academy of Sciences.

11

NOT THE PUBLISHED VERSION; this is the author’s final, peer-reviewed manuscript. The published version may be
accessed by following the link in the citation at the bottom of the page.

three satisfaction questions and plotting curves similar to Figure 2
(Wisconsin) for all pavements and for individual cells (regions or
classifications) that the team believed to be statistically and practically
different.
The three states were provided with separate tables and figures
for these different pavement types, regions, and classifications (the
latter only showed some differences in Wisconsin). These tables are
not shown here, but they are included in the state Phase III reports
(11–13). From these tables (which in Wisconsin showed an accuracy of
±0.15 IRI at the 95 percent confidence level), plots of cumulative
percentages of those who agree with the three satisfaction questions
were prepared, as shown in Figure 2, for pavement type or regional
groupings in each state. In Table 1 and Figure 2, cumulative
percentage of sample is taken as only those who strongly agreed or
agreed with the three satisfaction questions (Questions 57, 58, and
59). The sample size is shown in the right column of Table 1. Because
this is a large sample (532 for Q 57 in Wisconsin) and because the
range of pavements that resulted in satisfaction is very broad, the
team believes that the results of the questions can be separated and
compared. If a pavement of given quality results in satisfaction for a
particular respondent, it is presumed that pavements of higher quality
would also be satisfactory. Likewise, if a pavement of a given quality is
deemed to need improvement for a particular respondent, then it is
assumed that pavements of lower quality would also be deemed to
need improvement. Although there may be potential fallacies in these
assumptions, the logic enables straightforward analysis to draw useful
inferences out of a large sample size (383 for Q 59 in Wisconsin).

Physical Pavement Measures in the Three States
Iowa uses two primary physical measures, IRI and a pavement
condition index (PCI) based on a scale of 0 (poor) to 100 (excellent)
with four quality levels of 20 each except for the poor level (0 to 39).
Therefore, Iowa’s scale has a value of 0 the best for ride and 100 the
best for condition. Minnesota uses several indices, all of which allow a
scale that has similar quality ranges running from a value of 0 as
poorest to a value of 4.0 to 5.0 (depending on index) as the best.
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Minnesota measures IRI and converts it to a value of pavement
serviceability rating (PSR) by the formula

PSR = 5.6972 − 2.104√IRI
and a combined pavement quality index (PQI) expressed by the
formula

PQI = √(PSR × SR)
where SR stands for surface rating and is a PCI.
Wisconsin uses both IRI and a pavement distress index (PDI) for
condition, both of which have 0 as the best value. Wisconsin’s
condition index is scaled the opposite of Iowa’s and has five quality
levels, each with a range of 20.
The numerical scales used by each state along with their quality
definitions are shown in the results of the thresholds established in
each state in Tables 2 (Iowa), 3 (Wisconsin), and 4 (Minnesota) in the
columns headed “Quality Scale.” These quality ranges are determined
by each state because there is no uniform definition of “excellent,”
“poor,” and so forth, because no national work has been performed on
quality levels since the AASHO road tests in the 1950s. But one goal of
the team was to compare satisfaction levels in indices for the states
that use the same or similar scales to see particularly how
“satisfaction” and “improve” compare across state lines. In each state,
the sample group that strongly agreed (SA) or agreed (A) with the
three statements cited in Figure 2 were considered an entire sample
and cumulative percentages were furnished for potential thresh olds
that would agree with the question “At what IRI (or condition or other
index) would x percent of the respondents agree with the three
questions: . . . . ” The following legend is at the bottom of each state’s
threshold values (Tables 2 through 4).
•
•

S for a value that “satisfies” 70 percent of those satisfied,
B for a value that 70 percent agree the pavement is better than
most,
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•
•

I for a value that 70 percent agree the pavement should be
improved, and
X for the intersection of the S and I cumulative plots.

The team believes that the intersection of the cumulative
percent of those who were satisfied with the cumulative percent of
those who agreed with “improve” or “X” on Tables 2, 3, and 4 is
important. This value would be an “optimum” IRI, that is, any betterquality pavement (lower IRI number) would satisfy more of the public
but result in less agreeing it should be improved. Any lower-quality
level IRI (higher IRI number) would find more respondents agreeing
that pavements needed improvement but fewer respondents being
satisfied.
Because Minnesota does not use IRI directly, and because it
does not have a 0 to 100 condition scale, comparisons of its results
are not directly feasible. However, the comparisons between IRI
(unfiltered) in Iowa and Wisconsin are very interesting. The 95 percent
confidence levels for IRI in the two states are in the ±0.1 to 0.15
range. Using data from Tables 2 and 3, a comparison of the IRI values
for all pavements combined and the rounded values for each
pavement type are compared as follows for Iowa and Wisconsin:
All Pavements
S
X
I

Wisconsin
1.7
2.2
2.8

Iowa
1.2
2.2
2.8

Rigid Pavements
Wisconsin
1.9
2.6
3.0

Iowa
1.9
2.6
3.0

Flexible Pavements
Wisconsin
1.7
2.0
2.6

Iowa
1.0
1.8
2.6

Because IRI values resulted in thresholds that were close to
identical for IRI, depending on pavement type, a similar analysis was
performed for the more subjective condition indices in the two states
(Iowa and Wisconsin). Iowa’s scales were reversed and opposite of
Wisconsin’s (and reversed from IRI, or lower condition index, meaning
poorer pavements), so we decided to compare the two by subtracting
100 from Iowa’s PCI values to compare with Wisconsin’s PDI. The 95
percent confidence intervals on the two states condition indices, Iowa’s
PCI and Wisconsin’s PDI, were both ±2. The condition index values by
pavement type are shown in the table below:
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All Pavements
S
X
I

Wisconsin
20
34
59

Iowa
22
34
58

Rigid Pavements
Wisconsin
0
22
30

Iowa
26
42
56

Flexible Pavements
Wisconsin
23
43
61

Iowa
20
38
59

Except for rigid pavements, the Wisconsin and Iowa results for
condition index are very close to those for IRI. Wisconsin’s sample of
IRI was not as well distributed because of database differences, and
both states’ samples of rigid pavements on RTLH were smaller than
the sample of flexible pavements (26 percent rigid in Wisconsin, 39
percent in Iowa). Wisconsin’s rigid pavements contained more
oversampling of better pavements, while Iowa’s sample was close to
being stratified (equally distributed among the quality categories).
Two pavement types in Iowa, AC and composite (PCC
pavements overlayed with AC), were compressed for these
comparisons of IRI and condition index thresholds. Considering the
differences in the subjective rating methods of pavements in the two
states, the closeness of this data is extraordinary, especially
recognizing that there are errors of as much as 0.3 in IRI and 10 in
condition index that can be caused by the methods used for each
state.

Special Analyses Results
Trust in the departments of transportation rose in all three
states in Phase III, compared with Phase II, with the range of increase
from 3 to 20 percent. The four statements (paraphrased) and their
three-state total percentage in agreement are as follows:
Statement No.

Statement Text (Paraphrased)

Percentage

Q51

“Departments of transportation

79.3–83

Q52
Q53
Q53a

[are] capable of fixing and repairing
pavements.”
I “trust [the state DOT’s] judgment
when scheduling improvements.”
The state “DOT cares about safety,
convenience on this stretch.”
The state “DOT considers input
from people like me on this stretch.”

60.9–71
75.3–81
40.3–59
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The results were uniform throughout all three states; any
differences were within the margin of error of the sample. The fact
that the public was being asked for input on a given state highway
segment is believed to be responsible for the increase.
As part of this study, special analyses were conducted and
furnished to the states. These were selected questions that could be
answered by using the survey data. Questions included (a) did
respondent’s self-assessment of ride affect beliefs about pavement
roughness and hence need for improvement (no in all three states),
and (b) did nonpavement beliefs (such as a lot of traffic or beliefs that
drivers felt uncomfortable pulling onto the shoulders of the highway)
affect the decision to agree that the highway needed improvement
(yes, nonpavement beliefs were often given as one of the reasons for
improvement approximately one-third of the time when participants
agreed with “improve”).
Again in Phase III, the Fishbein/Ajzen model was applied to
explain satisfaction; the percentage of variance explained by the
model rose from around 60 percent (Phase II) to 68 to 73 percent in
the three states.

Conclusions and Recommendations
Methodology for Other States’ Application
The three-phase process is a valuable tool to assess the public’s
perceptions of pavements. It consists of
1. Focus groups to develop language and issues to use in policy
surveys and for the development of targeted threshold surveys,
2. Random surveys of approximately 400 each to assess policy and
improvement issues and trade-offs, and
3. Targeted surveys of approximately 100 for each expected
threshold difference in region, classification, and pavement
type.
Using a professional mass media survey organization is essential to
properly generate the results. A multidisciplinary team, as noted at the
outset, can add considerable value to the overall project’s effect.
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Specific categories of questions relating to demographics,
pavement, and nonpavement beliefs, trust, and satisfaction and
specific types of questions related to a psychological model are
necessary to both develop thresholds and to explain satisfaction.

Policy and Improvement Issues
Although they cost more, there is public support to build longerlasting pavements. The public, however, wants to minimize
construction delay when confronted with trade-offs such as those used
in this project.

Satisfaction and Trust
Satisfaction with highway pavements is a multifaceted
phenomenon that cannot be explained by physical indices alone. For a
thorough explanation of what satisfies the public, a complex
psychological model is vital. Findings revealed a great deal of
satisfaction with the current highway pavement systems on RTLH in
the three states. There is also a good deal of trust and confidence in
the state departments of transportation involved in this study, which,
in this day of growing skepticism and distrust of governments on all
levels, is encouraging. This phenomenon may be specific to the
Midwest, however.

Thresholds
The methodology used in this study is satisfactory in developing
thresholds of satisfaction and agreement with improvement criteria
using physical data alone. Although this study shows that the
pavement indices do not explain satisfaction to any great degree, they
are, nevertheless, a tool available for individual state highway
departments. Although similar results are presented between two of
the three states with comparable pavement indices, this should not
apply to other states. No prior study of this magnitude (reaching more
3,500 members of the public and assessing their opinions) has ever
been conducted.
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FIGURE 1 Comparison of threshold data, Phase II and Phase III (Iowa): At what IRI
values did x percent of respondents agree with statements on “Satisfied,” “Better than
most,” and “Needs improvement”?
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FIGURE 2 Threshold curves for IRI, all pavements (Wisconsin): At what IRI values did
x percent of respondents agree with statements on “Satisfied,” “Better than most,”
and “Needs improvement”?
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